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INTRODUCTION

This program, which has evolved over more than ten years, has had a
long-term goal to document and understand chemical and biological
variability in the upper water column of the world's oceans. In the final
years of the project a major thrust was to develop methods that would more
adequately link chemical and biological distributions in the marine
environment. To this end an emphasis was placed on developing techniques
and measuring photosynthetic pigment distributions as indicators of
biological activity in the ocean. These investigations (1) developed and
improved the methodologies for measurements of chlorophyll and
carotenoid pigments, (2) improved the use of pigments as chemotaxonomic
indicators, (3) investigated physical-chemical-biological interactions in
frontal areas, (4) increased our understanding of the photo-adaptative
strategies of marine phytoplankton, (5) documented unique and novel
physiological functions for pigments, and (6) evaluated potential new and
more powerful pigment analytical techniques.

OBJECTIVES

A primary objective in the later phases of this program was to improve
the resolution, accuracy and precision of pigment measurements.
Secondary objectives were to develop models of pigment distributions and
compositions based on laboratory experiments, field programs, and cultures.
Pigment distributions were also measured in support of a number of major
oceanographic investigations. Finally, potential new pigment analytical
techniques were evaluated.

TASKS COMPLETED

Several major collaborative investigations have been finalized and the

results published (see publications). A particle beam liquid chromatograph
iﬁ interface for mass spectrometry (LC/MS) and supercritical fluid
;g r chromatography (SFC) were evaluated as potential analytical improvements
_'g for pigment analysis. Evaluation of instrumental operating conditions,
{g E | sensitivity, detectors, and column resolution suggested that little if any

improvement in analyses were provided by the present LC/MS or SFC
technology. Numerous results of this program have heen reported over the
I éears and only the most recent program accomplishments are summarized
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here. The reader is referred to the many publications that have resulted
fromthis program.

RESULTS
The following represent the latest in a series of research resuits:

(1) Water masses in the North Pacific Ocean were classified based
on phytoplankton pigment assemblages into oligotrophic, highly
productive and transitional (Deep-Sea Research, 1991, 38: 243-
266).

(2) The distribution of pigments in the Bering and Chukchi Seas
were determined to be complex and variable due to the non-
uniform distribution of both total biomass and community
composition (U.S. Fish Wildl. Serv. Biol. Rep. 90(13): 97-113).

{3) A high degree of structural diversity in plant pigments allows for
the development of sensitive chemotaxonomic indicators. An
ever increasing number of unique pigments are being identified
and their occurrence and structure has been related to
biochemical function. (Energy and Fuels, 1990, 4: 653-657; J.
Phycol., in press). '

(4) Nutrient loading, transport of coastal seed populations and
elevated attenuation coefficients were shown to contribute to the
Orinoco River's influence on phytoplankton composition and
distribution in the Caribbean Sea (J. Geophys. Res., 1993, in
press).

ACCOMPLISHMENTS

The development, improvement, and standardization of pigment
analytical techniques during this study has led to the widespread use of
plant pigments as a fundamental oceanographic measurement. Chlorophyll
and carotenoid distributions are basic to understanding biogeochemical
cycling, particle distributions, and optical properties in the upper water
column. Accurate and precise measurement techniques have been
developed by the application of knowledge from a diverse range of fields
providing oceanographers with substantially enhanced, state-of-the-art
analytical capabilities. The following is an updated list of publications and
presentations related to this project since 1989.
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